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(54) METHOD FOR REPROCESSING VEGETABLE RAW MATERIALS 

(57) The invention related to the food industry, exactly, ,o electric plasmolysi, I, is an ohject of 
the mvennon to improve tire product yield and q uality. The melhod consist in clecffic 
processing groturd vegetable raw materials contpacred up to a density of 600 to 1,00 kg/m> a. a 
necessary electric energy consumption of 0.2 to 2.4 kW/hr/kg. 



The invention relates to tire food industry, exactly, to electric plasmolysis. 
It is an object of the invention to improve the product yield and quality 
Raw materials after grinding are compacted up to a density of 600 to 1 100 kgW a, a 
necessary electric energy consumption of 0.2 to 2.4 kW/hrAg. 

The mass concentration of raw materia* within an eJectfc treatment zone (the ratio of a 
raw .ma, eria, mass within the .eatmenr zone ,o a vohune of tire .carmen, zone, is brought to 
such a value a, which a rehab.c dearie comae, occurs between electrodes and raw ma.eriais 

The mass concentration of raw materials is moni.ored within tire tieaunen, zone Is' 
momtored by measuring using an ..ectiic enetgy consumption vaiue wa«me,er and defining 
a ration of a resuhed value to a value of raw materia, consumption pe r time unit A specific 
eleemc power consumption value for tire elecric _ process is determined by varying tire 
raw material consumption and a value of an elecuic voKage a, the electiodes 

I. was found ma, one canno, achieve ,he comp,e,e electric a, low mass 

co„uo„s of raw materials (S 600 k^ because fc increase of treatment duration in order 
o p ov.de the eonrplceplasmolysis of rawma,erials is accompanied witi, a faster plasmoly.is a, 
locations where tire comae, ability is be„er and whh tire undesirab.e boiling processes, £" 
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.0 burning, which results in 4a, the plasmolyzer is out of ordcI md ^ „ abnjpt . ^ rf 
energy consumption up ,0 2.4 W/kg-hr) and reduction of the process effectiveness. 

When energy consumption is less than 0.2 W/kg-hr, the treatment effectiveness is 
mstgniflcan, because the delivered energy is insufficient to imp,emen, me electric pi.rsmo.ysis 
process. If energy consumption increases up ,0 above 2.4 W/kg-hr, men, significant energy loss 
takes piace because of elevating me temperamre of raw material, When me concentration of raw 
materia* grows up to ,,,00 kg/cm', the e,ecoic energy consumption for the electric tnmm 
process is decreased. Farmer devafion of me mass concentration has no inflnence upon heatin. 
because the complete contact between particles of the ground mass is provided already at J 
mass concentration of ,,,00 kgW. Therefore, the concentration tange for the ground mass of 
raw materials within the eiectric treamten, zone is seieced from 600 to ,,,00 kg/m' At ,l,e same 
"nte, energy consumption for me dearie n-eatmen, process a, an electiic fie,d intensity of ,0 ,0 
500 V/cm and a pu,se current density of ftom 0.01 ,0 0.5 A/cm 2 oscillates from 0 2 ,0 2 4 
W/kg-hr. 

I. was established by experiments studies tha, tieatinent of raw material in said modes 
provides increase of me juice yie,d. reduction of sugar ,oss, improvement in me qll a,i,y of me 
dtffuston juice in sugar production, increase of the tomato pasta yield, and acceleration of 
evaporating the tomato pulp in re-trcatment of tomatoes. 

Example Sugar bee, is ground into pulp. The produced pu,p is moved without 
compaction at a mass concentration of 250 kgW and a temperature of 18 - C and is 
s.muUaneously subject ,0 Cectric treatment a, an elecuic field intensity of 50 V/cm and a 
pulse current density of 0.06 A/cm 2 . 

There was local boiling of the juice - and htuning of me pulp a, individua, locations - in 
progress of electric treatment. 

After elecuic treatment, the pulp is subjected to countercurrem diffusion a, 65 °C As a 
resu,, the juice purity achieves 15 units, loss in bagasse is reduced by 0., %, and unaccounted 
sugar 1 oss in me diffusion apparatus due ,o decrease of acidification is teduced by 0 05 % 
Spec.fic energy consumption for the elecuic treatment prooess is 5.8 W/kg-hr 

We 2. Sugar bee, is ground into pulp which is graduaUy compacted up to a mass 
concentration of oOO kg/tn a, a temperamre of ,7 -c and is simultaneous* subjected to eh-ctric 
treatment a, an electric field intensity of ,50 V/cm and a pulse current density of 0 1 aW 
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Local boi« ng pra take placc m progress of electrjc ireammi ^ M 

pulp is subjected to countercurrem diffusion at 60 >C. 

As a roan*, me juice purity achieves 86 units, augar ,oss in bagasse „ reduced to 0 , % 

1055 in " di ™ oa ~ due to d — - — — * — " 

oy u.u/ /o. Specific energy consumption is 2.4 W/kg-hr. 

J. Sugar bee, is ground into pn ip W Mch is gradually compacted up ,o a tnaaa 
concent of , m w „ . ^ j? ^ ^ ^ ^ . 

rr*" 2 PU ' Se C ™ ^ ° f ^ ^ ^ » *" of 500 

Went. After eiectnc tteatmmI> the pulp is subjected to couutercurren, diffusion a, 60 «C 

As a reau.,, the juice purity acbieves 88 units, sugar ioss in bagasae ia reduced ,o 0 , % 

Z^^r 1 ™^^™™'-^ ^"reduced 
oy u.uy /i. Specific energy consumption is 0.8 W/kg-hr. 

to** * App.es are ground into pu.p whichhaa a mass concentration of 600 kgAn* a, a 
•arnperature of „ v md is simuhaneoas]y ^ ^ ^ «■ 

mtensuyof lOOV/cmandapulsecurren.densityofO.05 A/cm>. 
Local juice boiling took place in progress of treatment 
After electric treatinenr, me p „ Ip pressed . As . ^ ^ ^ . 
/o. Specific energy consumption is 0.9 W/kg-hr. ' 

Example 5. Apples are ground into pulp which has a n-,*** 

P P mch has a mass concentration of 1 ,000 kg/m 3 

of 100 V/cm and a pulse current density of 0.05 AW. Afier electric treatment the 
pulp is pressed. As a result, the juice yield is increased by 4 % Specific ene 



Claim 



~t re ~ of ve8elabIe raw ~ s ' co ™ — « - - 

followed by rr^t with an elechric current, characterized in that, in order to 
increase the product yield and quality after m ™B * - 

. ^ - grinding, there » compaction of the raw materials un 

to a density of 600 to 1 100 l^/m* „, u materials up 

MOO kg/m while the treatment is carried out at 
consumption of from 0.2 to 2.4 W/kg-hr. P 




CCMD3 COBETCHHX 
% COUHA/IMCTHHECHHX 



(19) 



QU. 1521439 

mA A 23 N 1. 00 



rOCy/JAPCTBEHHbiUI nOMHTET 
HO H3CEPETEHHHM M OTHPbsfTMflM 
nPH fHHT CCCP 



OriMCAHME H30BPETEHMfl 

K ABTOPCKOMY CBMflETEJIbCTBy 



i 

(21) 3983652/28-13 

(22) 03.12.35 

(46) 15.11.89. Bio.i. .V? 42 

(71) Hhcthtvt npHhuiajHOH $H3HKii AH MCCP 

(72) A. <A. nanneHKO, M. K. Boaora, 
C. E. 5ep30H, K3. H. IlayKOB 

h r. B. PvaKOBCKa* 

(53) 664.1.033.4(088.8) 

(56) ABTopcKoe CBHjeie-ibCTBO CCCP 

j\o 799711. k,i. A 23 \ : 1/00, 1978. 



2 

(54) CnOCOB nEPEPABOTKH PACTM- 
TEvTbHOTO CblPbfl 

(57) H3o6peT*eHne othochtch k nn me bo vi npo- 

MblUJ.ieHH6CTH, 3 HM6 H HO K 3JeKTp0naa3M0- 

.iH3y. Ue.ibjo H3o6peTeHHH fl3aaeTCH nOBbiine- 
hh6 Bwxoaa h K3M6CT Ba npojyKTa. Cnocoo" 
3aK.iK>qaeTC* b 3-ieKTpoo<5pa6oTKe H3MeabqeH- 
Horo pacTHTe-ibHoro cwpbH, yn-iOTHeHHOro ao 
n.ioTHOCTM 600—1100 Kr/.M 3 . npn yae.ibHOM 
pacxoae 3.ieKTpo3HeprnH 0,2—2.4 Bt/kt-m. 



kbo6peTeHHe othochtch k numeBofi npo- 
vibiuj.ieHHOcTH, a HMeHHO k 3.ieKTpon.ia3MO- 

.TH3V. 

Ue/ibio H3o6peTeHH5? hb.t hctca noBbiuieHne 
Bbixoaa h KaMecTBa npoayKTa. 

Cbipbe HOC.ie H3Me.1 bqeHM yn.TOTHHiOT jo 

n.ioTHOCTH 600— I 100 Kr/.M 1 , a o6pa6oTKy 3.ieK- 

TpHMeCKHM TOKO M OCV LlieCTB.l RKDT npH yae„")b- 

hom pacxoae saeKTposHepniH 0,2—2,4 Bt/kt ■ q, 

MaCCOBVK) KOHLieHTpaUHIO Cbipbfl B 30H6 

3.ieKTpoo6pa45oTKn aoBon^T (OTHOiuemie \iac- 
cbi cbipbs, HaxojRtueroca s 30He o6pa6oTKH, 
k ooteviy 30hw o6pa60TKK) ao ts. ko h sea h q h - 
Hbi. npH KOTopOH \ie>Kay saeKTpoaa.MH n cupbe.M 
co3aaerc* H2ae*Hbw 3.ieKTpnqecKnii koht3kt. 

KoHTpo.ib 3a MaccoBoH KOHueHTpaunert 
cwpb« b 30He 3.ieKTpoo6paaoTK!! ocymecT- 
B.iaiOT nyTe.M iij.MepeHi'H pacxoaa cbi'pbfl ;i 
onpeje.iennn oTHoujewna ero k od-be.My 30hw 
3.ieKTpoo6paooTKii. H3MeHeHiie \iaccoBOH koh- 
ueH7pamin — nyTe.M ittMetiemfH Be.nmiiHbi 
pacxoaa cbipbfi. 

yae.ibHbirt pacxoa 3.ieKrpo3Keprnn na 
npouecc 3.ieKTpoo6pa6oTKii KOHTpo.iHpyioT 

nVTCM H3M£peHMH C nOMOUibKD B3TTMeTpa 30.111- 

MHHbi pacxoaa 3.ieKTp03Heprnn ii onpeae.ieHHH 
oTHOLuemia no-iVHenHOH Beanqiinbi k Be.umtiHe 
pacxoaa cbipba 3;i eaimimy npe\ieiui. Be.inqnuy 
yue.ibHoro pacxoaa 3.ieKTpo3nepnin na npouecc 



3-ieKTpoo6pa6oTKH H3M chhiot nyTe.vt h3mgh6h hr 

Be.l MMHHbl paCXOaa Cbipbfl 11 BClHMHHbl 3.1CK- 

TpMqecKoro h a npR/Ke h h r Ha 3aeKTpoaa.\. 

ycTaHOB.ieHO. mto npH hh3kh.x NiaccoBbix 
KOHueHTpauHflx cbipbn (<600 kp/m 3 ) jocTur- 

HVTb nO.THOH 3/ieKTp0O0pa6OTKH HeBO3.MO>KH0, 

'Taw KaK npn yBe.iHMemin npoao.i>KHTe.ib- 
hocth o<5pa6oTKH c ucibfo ooecneMeHHH no.i- 
Horo n.ia3.vto.iH3a cwpba b MecTax c n.ioxon 
ero KOHTaKTHpye.MOCTbfo b MecTax c .lymjiefi 
KOHTaKTnpyeMOCTbiO n.iar..Mo.itf3 3aK3H4H8aeT- 
ch 3naqHTe.ibHO SbiCTpee, nponcxojRT He>Ke.ia- 
Te;ibHb/e npoueccw km rohiih, on.ioTb jo rope- 

HUn. HTO npHBOaHT K Bbi.XOay :i3 CTpOH 3.ieK- 

Tpon.ia3MO.iH3aTopa, pe3KO\iy nosbiujeHnfo 
pacxoaa 3.ieKTpo3HeprnM (oo.iee 2.4 Br/Kr-q) 
n CHM/KeHti io 3i})cbeKTMBHOCTn npouecca. 

ripn pacxoae 3aeKTpo3neprnn Menee 
0.2 BT/Kr-q 3(]jc})eKTH8HOCTb od pa6oT km ne3Ha- 
qHTe.ibHa. TaK KaK noaaBae.Mart 3Heprn« ne- 
.iocT3ToqHa ajfl ocymecTB-ieHna ii[>oiLccca 
3.ieKTpon J .ia3Moa H33. B ciynae :-Ke VBCiiiqcnun 
pacxoaa noaaojHMott 3!ieprnM Bbitue 
2,4 BT/Kr-q M.viefOT mccto ee 3naqHTe,ibHbie 
noTepn 3a cmct noBbiu:enn?i re.vinepaTypbi 
cwpbn. ripn noabiujeiiHH KOHuenTpaunii cwport b 
jone 3aeKTpooopa6oTKn ao 1100 ki*/m ! chii- 
/KacTcn pucxoa 'iaeivTpo3nepniM ira npouecc 
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3.ieKTpoo<5pa6oTKn. Zla.ibHeHUjee noBbiuieHHe 
MaccoBOH KOHuempuHH He H3MeH*eT pacxoj 
3.ieKTpo3Heprnn Ha HarpeB. TaK KaK npn 
MaccoBOH KOHueHTpauHH I 100 kt/m j y>Ke o6ec- 
neMHBaeTCfl no.iHa* koht3kth pyeMOCTb mokjv 

qaCTHUa.MH H3 M e.l b<-teH HOH ViaCCbl. fl03TOMV 

nnana30H KCHueHTpaunn H3Me.ibMeHnon Mac- 
Cbl CbipbH B 3QHe 3.ieKTpoo6paGoTKH 3bl(5n- 
paeTCH 600—1100 Kr/\i 3 . IlpH 3tom pacxoa 
3.ieKTpo3HeprHH Ha npouecc 3.ieKTpoo<5pa6oTKH 
npn Hanpa>KeHHOCTH s.ieKTpnqecKoro no^ia h 

n.iOTHOCTH HMnV.lbCHOrO TOKa COOTBCTCTBCH HO 

20—300 B/cm h 0.01—0,5 A/cm" KO.ieoVieTCH 
ot 0.2 jo 2.4 Bt/kt • m. 

3KcnepnMeHTa,ibHbiMH ncciciosa h hjimh yc- 
t a h o b.i e h o , mto o<5pa6oTKa cupb* b vKa3aHHbix 
BbJiue peHCHMax o6ecneMHBaeT noBbiuieHHe Bbi- 
xoaa coKa H3 n.iojOBo-arojHoro cwpbfl h 
KopHen.ioaoB. cHM/KeHHe noTepb caxapa h no- 
BbiuieHHe KaMecTBa jh <{><}) y3HOHHoro coKa b 
caxapHOM npoH3BOjCTBe, yBe.iH4eHHe Bbixoaa 
to Mat - n acTbi h ycKO.peKHe npouecca Bbinapn- 
BaHHR T0M3TH0 h nyvibnbi npH nepepaCoTKe 

TO M3TOB. 

flpuMep 1. CaxapHyto CBeK.iy H3Me;ibHaK)T 
b cTpy >k Ky . Ilo.iyMeHHyio crpywKy 6e3 yn.iOT- 
HeHHH nepevtemaioT npH MaccoBofi koh ueHTpa - 
uhh 250 kt/m 3 h TeMnepaType I8°C, o^HOBpe- 
NieHHo noABeprafl 3.neKTpoo6pa6oTKe npH Ha- 
n p H>KeH hocth 3-ieKpHqecKoro no.m 50 B/cm h 
n.ioTHocTH HMny.ibCHoro TOKa 0,06 A/cm - . 

B npouecce 3-ieKTpoo6pa6oTKH HMe;io NiecTO 
.TOKa.ibHoe BCKHnaHHe coKa, a b OTje.ibHbix 
MecTax — ropeHHe cTpy>KKH. 

flocie 3.ieKTpoo6pa6oTKH ct py>KKa noaBep- 
raeTCH n poTH botowhoh jh^vshh npH 65°C. 
B pe3y.ibTaTe jio6poK a MecTBeH HOCTb coKa jo- 
cTHraeV 85 en., noTepH b woMe cHH>KaiOTCfl 
Ha 0.1%. HeyqTeHHbie noTepH caxapa Ha an<J>- 
(J)V3HOHhom annapaTe 3a chct cHHHcenHH khc- 
,ioTOo6pa30BaHHa . cHHwaioTCH Ha 0.05%. 
Yje.ibHbie 3Hepro3aTpaTbi Ha npouecc 3.ieKTpo- 

o6paCOTKH COCTaB,1HK>T 5.8 Bt/ kt- 4. 

flpuMep 2. CaxapHyvo cseK-iy H3Me.ibM3 k>t 
b cTpy/KKV. KOTopyio nocTeneHHo yn.ioTHfliOT 
ao MaccoBOH ko h lie h t p a uh h 600 kt/m* npn 
TeMnepaType I 7'C, oaHOBpeMeHHO ncaBepraH 
3«ieKTpoo6pa6oTKe npH HanpH/KeHHOCTH s.ieK- 
TpvmecKoro no.in 150 B/cm. n.iOTHOCTH HMny.ibc- 
hoto TOKa 0,1 A/cm-. B npouecce 3.ieKTpo- 
o6pa<5oTKH HNiefOT MecTO .lOKa-ibHbie npouec- 
cw BCKiina huh . Iloc.ie 3,ieKTpoo6pn6oTKH 
CTpy>KKa noaBepraeTCH npoTusoTOHHoii ancj)- 
if)V3HH npH 60°C. 

B pe3y.ibTaTe jo6poKauecTBeHHOCTb coKa 
aocTnrae/36 ex. noTepn caxapa a >KO\ie chh- 



>KatoTc« Ha 0,1%. HeyMTeHHbie noTepH caxapa 
Ha aH4)({>v3HOHHOM annapaTe 3a cmct chh>kc • 

HUH KHcVl0T00<5pa3OBaHHH CHH/K3 IOTCH Ha 

0,07%. yje/ibHbie 3Hepro3aTpaTbi cocTaB.inioT 
, 2^4 Bt/kt-4. 

5 flpuMep 3. CaxapHyjo cBeK.iv H3Me.ib4aioT 
b cTpv>KXV, KOTopyio nocTeneHHo yn.iOTHHioT 
jo MaccoBOH KOHueHTpauHH 1100 kt/m npH 
TeMnepaType l/'C, ojHOBpe.vteHHO nojBepraa 
3.iexTpoo6pa6oTKe npH n.iOTHOCTH HMny.ibCHO- 
r0 TOKa 0,1 A/cm 2 h Hanpa>KeHHOCTH 3vieK- 
TpnuecKoro no-ifl 500 B/cm. Iloc.ie 3.ieKTpoo6- 
pa60TKH cTpy>KKa nojBepraeTca npoTH botom * 

HO H JH(J)(|)y3HH npH 60°C 

B pe3y.ibTaTe jo6 poKanecTBeHHOCTb coKa 
15 jocTHraeT 88 ea.> noTepH caxapa b >KOMe chh- 
>KaiOTCH Ha 0,1%, HeyqTeHHbie noTepn caxapa 
Ha jH(J)(J>y3HOH hom annapaTe 3a cqeT chh>kchhh 

KHC.TOT006pa30BaHHH C HH>Ka KDTCH Ha 0,09%. 

yje.ibHbie - 3Hepro3aTpaTbi coct3b-ih}ot 
0,8 Bt/kt-m. 

20 [JpuMep 4. A6.10KH H3Me/i bnaioT 3 Me3ry, 

KOTOpyKD npH MaCCOBOH KOHLieHTpa uhh 

600 Kr/M J h TeMnepaType 17°C oaHOBpe- 
m e h ho nojBepraioT 3^eKTpoo6pa6oTKe npH 
HanpH>KeH hoct h 3-ieKTpHqecKoro no.in 
25 100 B/cm h nviOTHOCTH TOKa 0,05 A/cm . 

B npouecce o6pa6oTKH HMe^io MecTO .10- 
Ka.ibHoe BCKHnaHHe coKa. 

rioc-ie 3jieKTpoo6pa6oTKH .\1e3ry npeccyraT. 
30 B pe3y.ibTaTe BbixoA coKa noBbiujaeTca Ha 
3,5%. y^ejibHbie 3Hepro3aTpaTb[ cocTaB.inioT 
0.9 Bt/kt-m. 

flpuMep 5. 516-iokh H3Me.ibqaEOT b Meary, 
KOTopyio npH MaCCOBOH KOHueHTpauHH 
1100 Kr/M 3 h TeMnepaType 17°C ojHOBpe- 
35 MeHHO nojBepraKrr 3.ieKTpoo6pa6oTKe npw Ha- 

npH/KeHHOCTH nO-lH 100 B/CM H n.iOTHOCTH 

TOKa 0,05 A/cm 2 . Ilocwie SjieKTpooepaCoTKH 
M63ry npeccytOT. B pe3yvibTaTe Bbixoj coKa no- 
BbiuiaeTCfl Ha 4%. yje.ibHbie 3Hepro33TpaTW 
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cocTaB-iHiOT 0,2 Bt/kt-m. 



0op.uy.-ia u3o6peTeHUH 



Cnoco6 nepepa6oTKH pacTHTe.ibHoro CbipbH. 
BK.iioMaiouaHH ero H3Me-ibneHHe c noc.ienyio- 
45 uien oopa60TKOH 3.ieKT p h nee khm tokom. otau- 
HatoiMudcfi TeM, 4to, c ue.ibio noBbiujeHHfl aw- 
xoja h Ka MecT Ba npojyKTa. cwpbe noc.ie 

H 3 M e»l b M e H H H yn.lOTHHKDT JO n.iOTHOCTH 600 — 

1100 Kr/M 3 , a o6pa6oTKy ocyuiecTB.iHFOT npn 
yje.ibHOM pacxoje 3.ieKTpo3HeprnH 0,2 — 
50 2.4 Bt/ kt • q. 
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